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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments filed 08/07/2007 have been fully considered but 
they are not persuasive. 

Applicant's Argument: Applicants argue that Balakrishnan fails to disclose 
"cyclically appending elements of the original ordered sequence of the set of 
ordered sequences" and also that "a training sequence can be generated form 
any one of the modified extended sequences" because, "first, the "cyclic prefix" 
does not have any definite relationship to the "cyclic sequence." Second, the 
"new sequences" are the training sequences". 

Examiner's Response: Examiner asserts that limitation "cyclic sequence" is not 
part of the claim therefore argument regarding this limitation is moot. Second, 
Applicants in claim 1, recite "a training signal can be generated form any one of 
the modified sequences". Tarokh discloses a method of developing modified 
wireless OFDM transmitter sequences (including training sequences) for 
reducing the Peak-to-Average Power Ratio in multi-carrier communication (see 
the Abstract and page 38, left column, lines 4-5). Tarokh further discloses that 
the selected OFDM sequence S(c,t) (interpreted as training sequence) has been 
modified by the corresponding phase shift (see Fig. 2, page 39, left column, lines 
9-20, and page 43, left column, part B) wherein some phase shift sequences are 
shown on page 43 tables ll/lll (the phase shift sequences are corresponding 
modifying sequences). Therefore, Tarokh shows how the training signal has 
been generated. 
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Applicants' Argument: Applicants argue that Tarokh's reference has not been 
made of record by the Examiner, and Applicants were unable to find the paper. 
Examiner's Response: Tarokh's reference was part of the Information 
Disclosure Statement (IDS) submitted by the Applicants on 07/22/2005. 
Applicants' Argument: Applicants argue that the secondary reference is not 
about modifying training sequences. 

Examiner's Response: Examiner asserts that the secondary reference is about 
modifying a signal, which includes a training signal. Therefore, the secondary 
reference is inherently about modifying the training signals. 
Applicants' Argument: Applicants argue that the secondary reference is not 
concerned with auto-correlation as a desired property of the signal. 
Examiner's Response: Examiner asserts that since there is no clear definition 
for desired property of the original ordered sequence, any property of the signal 
can be interpreted as a desired property. The secondary reference teaches the 
whole limitation "the modifying sequence being selected so that the obtained 
training sequence when modulated by a selected modulation format has the at 
least one desired property of the corresponding ordered sequence". 
2. Applicant's argument, see page 2, lines 7-17, with respect to double 
patenting rejection of claims 1, 3, 5-10, 12, and 13 have been fully considered 
and are persuasive. The double patenting rejection of the above claims has 
been withdrawn. 
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Information Disclosure Statement 

3. The information disclosure statement submitted on 08/07/2007 has been 
considered and made of record by the examiner. 

Double Patenting 

4. The nonstatutory double patenting rejection is based on a judicially 
created doctrine grounded in public policy (a policy reflected in the statute) so as 
to prevent the unjustified or improper timewise extension of the "right to exclude" 
granted by a patent and to prevent possible harassment by multiple assignees. 
A nonstatutory obviousness-type double patenting rejection is appropriate where 
the conflicting claims are not identical, but at least one examined application 
claim is not patentably distinct from the reference claim(s) because the examined 
application claim is either anticipated by, or would have been obvious over, the 
reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. 
Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In 
re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 
F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 
619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 
1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 
1 .321(d) may be used to overcome an actual or provisional rejection based on a 
nonstatutory double patenting ground provided the conflicting application or 
patent either is shown to be commonly owned with this application, or claims an 
invention made as a result of activities undertaken within the scope of a joint 
research agreement. 

Effective January 1, 1994, a registered attorney or agent of record may 
sign a terminal disclaimer. A terminal disclaimer signed by the assignee must 
fully comply with 37 CFR 3.73(b). 

Claims 22-25 are rejected on the ground of nonstatutory obviousness-type 

double patenting as being unpatentable over claims 18, 21, and 22 of U.S. 

Patent No. US 7,016,429 B1. Although the conflicting claims are not identical, 

they are not patentably distinct from each other because in claim 1 of the instant 

application, Applicant states "the modifying sequence being selected so that the 

obtained training sequence when modulated by a selected modulation format has 

the at least one desired property of the corresponding original ordered 
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sequence". The "selected modulation format" can be interpreted as " a peak-to- 
average modulation format" as recited in claim 1 of the U.S. Patent No. US 
7,016,429 B1 . Therefore, it is a matter of design choice and it would have been 
obvious to one of ordinary skill in the art at the time of invention to use a certain 
modulation format in the system (such as a peak-to-average modulation format) 
to meet the system requirements. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

5. Claims 1, 3-7, 11, 12, and 18-25 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Balakrishnan et aL (hereafter, referred as Balakrishnan) 
(US 2003/0058926), further in view of Tarokh et al. (hereafter, referred as 
Tarokh) ("On the computation and reduction of the peak-to-average power ratio 
in multi-carrier communications", IEEE TRANSACTIONS ON 
COMMUNICATION, Volume: 48, Issue: 1, Jan 2000, pages 37-44). 

As to claims 1 and 3, Balakrishnan discloses a method and apparatus for 
increasing the data rate of a communication system (see the abstract). 
Balakrishnan discloses selecting a set of one or more original ordered sequences 
(see paragraph 0054) wherein the set of ordered sequences (i.e. training 
sequences have been interpreted as ordered sequences) having at least one 
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desired property (i.e., the low normalized auto-correlation); creating a set of 
extended sequences (i.e., by adding a cyclic prefix to the original sequences), 
each based on an original ordered sequence of the set of ordered sequences by 
beginning with an element of the original ordered sequence of the set of ordered 
sequences, cyclically appending elements of the original ordered sequence of 
the set of ordered sequences in order to obtain a desired extended sequence 
length comprising at least one subsequence (see paragraph 0054). Balakrishnan 
further discloses that the signals at the transmitter are encoded/modulated before 
transmission (see Fig. 1). Balakrishnan does not expressly disclose modifying 
each extended sequence using a corresponding modifying sequence, such that a 
training sequence can be generated from any one of the modified extended 
sequences by beginning with a first element of a subsequence of the any one 
modified extended sequence and taking each element of the subsequence in 
order to obtain the training sequence, the modifying sequence being selected so 
that the obtained training sequence when modulated by a selected modulation 
format has the at least one desired property of the corresponding original ordered 
sequence. Tarokh discloses a method of developing modified wireless OFDM 
transmitter sequences (including training sequences) for reducing the Peak-to- 
Average Power Ratio in multi-carrier communication (see the Abstract and page 
38, left column, lines 4-5). Tarokh also discloses that the signal has the property 
of low Peak-To-Average Power Ratio (See page 37, left column, last paragraph). 
Tarokh further discloses that the selected OFDM sequence S(c,t) (interpreted as 
training sequence) has been modified by the corresponding phase shift (see Fig. 
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2, page 39, left column, lines 9-20, and page 43, left column, part B) wherein 
some phase shift sequences are shown on page 43 tables ll/lll (the phase shift 
sequences are corresponding modifying sequences). Tarokh further discloses 
that the modified signals when modulated by a selected modulation format (e.g. 
QPSK or BPSK, see page 43, left column, part B) has the at least one desired 
property (e.g. low PAPR) of the corresponding original ordered sequences (See 
page 38, left column, lines 9-15). It would have been obvious to one of ordinary 1 
skill in the art at the time of invention to modify Balakrishnan as suggested by 
Tarokh in order to prevent spectral growth of the OFDM signal in the form of 
inter-modulation among sub-carriers and out-of-band radiation and also reduce 
the cost of the system (see page 37, left column, last paragraph). 

As to claim 4, Balakrishnan discloses that the original ordered sequences 
have a cross-correlation property (see paragraph 0011). Tarokh further discloses 
that the modified signals when modulated by a selected modulation format (e.g. 
QPSK or BPSK, see page 43, left column, part B) have the at least one desired 
property (could be the low PAPR or any other desired property, for example low 
cross-correlation) of the corresponding original ordered sequences (See page 
38, left column, lines 9-15). It would have been obvious to one of ordinary skill in 
the art at the time of invention to modify Balakrishnan as suggested by Tarokh in 
order to prevent spectral growth of the OFDM signal in the form of inter- 
modulation among sub-carriers and out-of-band radiation and also reduce the 
cost of the system (see page 37, left column, last paragraph). 
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As to claim 5, Balakrishnan further discloses that the one desired property 
comprises a function of the cross-correlation of any original sequence in the set 
of original sequences with any other original sequence in the set of original 
training sequences being below a threshold value (see paragraph 0011). 

As to claim 6, Tarokh discloses that the original sequence comprises a 
sequence of complex numbers (see page 37, equation (1)) corresponding to 
phase shifts employed by the modulation format used to transmit the training 
sequence (See page 43, Tables ll/lll & page 43 left column, last paragraph and 
right column). It is well known in the art that modulation methods such as 
Quadrature Amplitude Modulation (QAM), generally define modulation 
constellation points arrayed around the origin in the real-imaginary (complex) 
plane, where each point represents a unique pairing of phase and amplitude. 

As to claim 7, Tarokh further discloses that the modifying sequence 
comprises a sequence of complex numbers, and forming the modified extended 
sequence comprises multiplying each element of the extended sequence by a 
corresponding element of the modifying sequence (See page 38, left column, 
lines 9-15 and Tables ll/lll). It is well known in the art that modulation methods 
such as, Quadrature Amplitude Modulation (QAM) generally define modulation 
constellation points arrayed around the origin in the real-imaginary (complex) 
plane, where each point represents a unique pairing of phase and amplitude. 

As to claim 11, Balakrishnan discloses that the original sequence comprises a 
sequence of binary symbols (see paragraph 0057). 
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As to claim 12, Tarokh further discloses (see page 43, left column, last 
paragraph) modifying sequence performs a binary complement operation on 
every other pair of elements of the extended sequence (i.e. the sequence with a 
cyclic prefix (see page 38, right column, line 5). It would have been obvious to 
one of ordinary skill in the art at the time of invention to modify Balakrishnan as 
suggested by Tarokh to reduce the PAPR. 

As to claims 18, Balakrishnan discloses that prefix has been added to the 
original sequence (see paragraph 0054); therefore the subsequence has a length 
greater than the original sequence. 

As to claim 19, Balakrishnan discloses a data store having stored therein a 
plurality of ordered sequences for use in generating a training sequence (see 
paragraph 0043); Balakrishnan discloses that the training sequences can be 
selected through a random search by selecting a large number of training 
sequences; therefore, inherently training sequences must have been stored in a 
memory). Balakrishnan further discloses (see paragraph 0054) that the set of 
ordered sequences (i.e. training sequences have been interpreted as ordered 
sequences) having at least one desired property (i.e., the low normalized auto- 
correlation); Balakrishnan discloses all the subject matters claimed in claim 19, 
except for a processor to generate the training sequence by taking and modifying 
a number of elements of one of the plurality of ordered sequences, wherein a 
function of an autocorrelation of the training sequence is below a threshold value. 
Tarokh discloses a method of developing modified wireless OFDM transmitter 
sequences (including training sequences) for reducing the Peak-to-Average 
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Power Ratio in multi-carrier communication (see the Abstract and page 38, left 
column, lines 3-5). Tarokh also discloses that the signal have the property of low 
Peak-To-Average Power Ratio (See page 37, left column, last paragraph). 
Tarokh further discloses that the selected OFDM sequence S(c,t) (interpreted as 
training sequence) has been modified by the corresponding phase shift (see Fig. 
2, page 39, left column, lines 9-20, page 43, left column, part B) wherein some 
phase shift sequences are shown on page 43 tables ll/lll (the phase shift 
sequences are corresponding modifying sequences). It would have been obvious 
to one of ordinary skill in the art at the time of invention to modify Balakrishnan as 
suggested by Tarokh in order to prevent spectral growth of the OFDM signal in 
the form of inter-modulation among sub-carriers and out-of-band radiation and 
also reduce the cost of the system (see page 37, left column, last paragraph). 

As to claim 20, Balakrishnan further discloses that the one desired property 
comprises a function of the cross-correlation of any original sequence in the set 
of original sequences with any other original sequence in the set of original 
training sequences being below a threshold value (see paragraph 0011). 

As to claim 21 , Balakrishnan discloses that the length of the plurality of 
ordered sequences is the length of the training sequence plus the index of the 
element of one of the plurality of training sequences (i.e. the prefix) which is the 
initial element of the training sequence (see paragraph 0054). 

As to claims 22 and 23, Balakrishnan discloses a method and apparatus for 
increasing the data rate of a communication system (see the abstract). 
Balakrishnan discloses selecting a set of one or more original ordered sequences - 
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(see paragraph 0054) wherein the set of ordered sequences (i.e. training 
sequences have been interpreted as ordered sequences) having at least one 
desired property (i.e., the low normalized auto-correlation). Balakrishnan further 
discloses that the signals at the transmitter are encoded/modulated before 
transmission (see Fig. 1). Balakrishnan does not expressly disclose modifying 
each extended sequence using a corresponding modifying sequence, such that a 
training sequence can be generated from any one of the modified extended 
sequences by beginning with a first element of a subsequence of the any one 
modified extended' sequence and taking each element of the subsequence in 
order to obtain the training sequence, the modifying sequence being selected so 
that the obtained training sequence when modulated by a selected modulation 
format has the at least one desired property of the corresponding original ordered 
sequence. Tarokh discloses a method of developing modified wireless OFDM 
transmitter sequences (i.e., including training sequences) for reducing the Peak- 
to-Average Power Ratio in multi-carrier communication (see the Abstract and 
page 38, left column, lines 3-5). Tarokh also discloses that the signal have the 
property of low Peak-To-Average Power Ratio (See page 37, left column, last 
paragraph). Tarokh further discloses that the selected OFDM sequence S(c,t) 
(interpreted as training sequence) has been modified by the corresponding 
phase shift (see Fig. 2, page 39, left column, lines 9-20, page 43, left column, 
part B) wherein some phase shift sequences are shown on page 43 tables ll/lll 
(the phase shift sequences are corresponding modifying sequences). Tarokh 
further discloses that the modified signals when modulated by a selected 
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modulation format (e.g. QPSK or BPSK, see page 43, left column, part B) have 
the at least one desired property (e.g. low PAPR) of the corresponding original 
ordered sequences (See page 38, left column, lines 9-15). It would have been 
obvious to one of ordinary skill in the art at the time of invention to modify 
Balakrishnan as suggested by Tarokh in order to prevent spectral growth of the 
OFDM signal in the form of inter-modulation among sub-carriers and out-of-band 
radiation and also reduce the cost of the system (see page 37, left column, last 
paragraph). 

As to claim 24, Balakrishnan further discloses that the one desired property 
comprises a function of the cross-correlation of any original sequence in the set 
of original sequences with any other original sequence in the set of original 
training sequences being below a threshold value (see paragraph 0011). 

As to claim 25, Tarokh further discloses that the modifying sequence 
comprises a sequence of complex numbers, and forming the modified extended 
sequence comprises multiplying each element of the extended sequence by a 
corresponding element of the modifying sequence (See page 38, left column, 
lines 9-15 and Tables ll/lll). It is well known in the art that modulation methods 
such as Quadrature Amplitude Modulation (QAM), generally define modulation 
constellation points arrayed around the origin in the real-imaginary (complex) 
plane, where each point represents a unique pairing of phase and amplitude. 
6. Claims 8 and 10 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Balakrishnan and Tarokh, as suggested by Kelton et al. 
(hereafter, referred as Kelton) (US 6,031,865). 



Application/Control Number: 09/967,208 Page 
Art Unit: 2611 

As to claims 8 and 10, Balakrishnan and Tarokh disclose all the subject 
matters claimed in claims 8 and 10, except that the modulation is tt/M-MPSK 
modulation format. Kelton, in the same field of endeavor, discloses that a tt/2- 
BPSK (M=2) modulation method has been used in a communication system to 
modulate the incoming signal (see column 3, lines 56-64). It would have been 
obvious to one of ordinary skill in the art at the time of invention to modify 
Balakrishnan and Tarokh to use the modulation method suggested by Kelton to 
reduce the peak-to-average power ratio. 

7. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Balakrishnan and Tarokh, as suggested by Wang et al. (hereafter, referred as 
Wang) (US 6,289,062). 

As to claim 13, Balakrishnan and Tarokh are silent in disclosing: selecting 
a set of original ordered sequences comprises selecting a family of gold 
sequences. Wang discloses a communication system for suppressing co-channel 
interference and reducing inter-symbol interference generated during the transfer 
of data packet through a selected radio frequency channel (See the abstract). 
Wang further discloses that the training sequence used in the system is chosen 
from a set of prescribed sequences (i.e., Gold sequences) so that the selected 
training sequence has a very low cross-correlation property (see column 5, lines 
28-32). For the reasons stated above, it would have been obvious to one of 
ordinary skill in the art at the time of invention to modify Balakrishnan and Tarokh 
as suggested by Wang. 
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Conclusion 

8. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of 
time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire 
THREE MONTHS from the mailing date of this action. In the event a first reply is 
filed within TWO MONTHS of the mailing date of this final action and the advisory 
action is not mailed until after the end of the THREE-MONTH shortened statutory 
period, then the shortened statutory period will expire on the date the advisory 
action is mailed, and any extension fee pursuant to 37 CFR 1 .136(a) will be 
calculated from the mailing date of the advisory action. In no event, however, will 
the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Leila Malek whose telephone number is 571- 
272-8731. The examiner can normally be reached on 9AM-5:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Mohammad Ghayourcan be reached on 571-272-3021. 
The fax phone number for the organization where this application or proceeding 
is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 



Leila Malek 
Examiner 
Art Unit 2611 



L.M. 




